Physical investigations of the hemocyanin of the chiton, Cryptochiton stelleri (Middendorff).
The hemocyanin of the giant Pacific chiton, Cryptochiton stelleri has a molecular weight of 4.2 +/- 0.3 X 10(6), determined by light-scattering, and a sedimentation coefficient of 60S. The fully dissociated subunits in nondenaturing solvents, at pH 10.6, 1 X 10(-2)M EDTA and in 8.0 M urea, pH 7.4 have molecular weights of 4.10 X 10(5) and 4.35 X 10(5), close to one-tenth of the molecular mass of the parent hemocyanin decamers. In the pH region from about 3.5 to 11 the molecular weight (Mw), determined at constant protein concentration of 0.10 g1(-1) exhibits a bell-shaped molecular weight profile centering about the physiological pH of the hemolymph of 7.2. The pH-Mw profile is best accounted for in terms of a three state, decamer-dimer-monomer dissociation scheme. Analysis of the Mg2+ and Ca2+ effects on the molecular weight transitions suggest stabilization of the hemocyanin decamers through one bound divalent ion per hemocyanin monomer or dimer. Urea, GdmCl, and the higher members of the chaotropic salt series are effective dissociating agents for Cryptochiton stelleri hemocyanin. The dissociation profile obtained with urea at pH 8.5, 0.01 M Mg2+, 0.01 M Ca2+ has been analyzed in terms of both the two- and three-species schemes of subunit-dissociation. Hydrophobic stabilization of the subunit contacts is suggested by the large number of apparent amino acid groups (Napp), of the order of 30 between dimers stabilizing the decamers, and 120 apparent amino acid groups between each monomer forming the constituent dimers.